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WHAT IS CLAIMED IS: 



1 A method for cloning or subcloning one or moiTSi^dliildSr 
acid molecules comprising 

(a) combining in vitro or in vivo 

(i) one or more Insert Donor molecules comprising one or 
more desired nucleic acid segments flanked by at least two 
recombination sites, wherein said recombination sites do 
not substantially recombine with each other; 
one or more Vector Donor molecules comprising at lej 
two recombination sites, wherein said recombinaji<Jn^tes 
do not substantially recopjbine^h each otji^and 
one or more site-sp^ic recombin\tion^teins; 
incubating said combm^on under corjditio/^fficient to transfer 
one or more of sai/desired segmeJJsi^o one or more of said 
Vector Donor mo|4cules, thereby pj^ucing one or more desired 
Product nucleic a 
combining in vitro 



(b) 



(c) 



(ii) 



(iii) 



:id molecules; 
or in vivo 



(i) one or m^re of saicj^oduc 
desired se 



(ii) 



(d) 



molecules comprising smd 
bient^anked by tWo or more recomj>i^tion 
sites, wherein s^ recombinatioi^itesdonp^Substantially 
recombine with each other; 

one orn>dre different Vector Donor molecules comprising 
twp/or more recombination sites, wherein said 
recombination sites do not substantially recombine with 
each other; and 

one or more site-specific recombination proteins; and 
incubating said combination under conditions sufficient to transfer 
one or more of said desired segments into one or more different 
Vector Donor molecules, thereby producing one or more different 
Product molecules. 



(iii) 
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Proc 



^^pSsingi ncubatin^^ 

conditions sufficient to transfer one or more of said desired segments into said 
different Vector Donor molecules. 



10 



15 



20 



3. 

comprising 
a) 



A method for cloning or subcloning desired nucleic acid molecules 

combining in vitro or in vivo 
i) one or more Insert Donor molecules comprisipg^e or 
more nucleic acid segments flanked by or more 
recombination sites^^^laeFeii^said recprfibination sites do 
not substantiallv^^ombine witti ea^ other; 
two or more^erent Vec/L Dfe4r molec comprising 



ii) 



two or / more recoi 



recomb 
each ot 



ation sites do 
ler; and 



iii) 



ition sites, wherein said 
)t substantially recombine with 



one or Jnore site sp/ciVc rfecombination proteins; and 



b) incubating said iombinatfon/nder Conditions suflBpi4t to transfer 
one or more of Ld^si;^ segmek into s^ifferent Vector 
Donor molecuIp^Sh^eby produciiVt^ or more different 
Product molecules. 



25 



"method of claim 1 or claim 3, wherein said Insert Donor 
molecu|e^re derived from genomic DNA. 

5. The method of claim 1 or claim 3, wherein said Insert Donor 
molecules are derived from cDNA. 



30 



6. The method of claim I or claim 3, wherein said Insert Donor 
molecules are produced by chemical synthesis. 
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^- Tfte-uiutliud uf tkilli 1 ui claim J, wheremlaidVector Donor 
molecules comprise at least one Selectable marker. 



8 The method of claim 7, wherein the Selectable marker comprises 
at least one DNA segment selected from the group consisting of 

(a) a DNA segment that encodes a product that provides resistance in 
a recipient cell against otherwise toxic compounds; 
a DNA segment that encodes a product that is otherwise^d^ng 
in a recipient cell; 

a DNA segment that encod^sr^^l^^ct that supples the activity 
of a gene product in a/^ipient fcell; 

a DNA segment th/encodes aL'rod/ict t)iat can be identified; 
a DNA segment^at encodes a ib^duct^at inhibits a cell function 
in a recipient cfeU; 



(b) 

(c) 

(d) 
(e) 



(f) a DNA segr 



(g) 
(h) 



(i) 

0) 
(k) 



ent that inhibit 



hi activity of any of the DNA 



segments of ( i)-(e) above 

a DNA segmeW that bmds a/^)roiluct that modifies^ substrate; 
a DNA segmehuiiatf encodes a s^^ecificniieleotide recognition 
sequence which can b^cognized by a protein, an RNA, DNA or 
chemical. 

a DNA segmentlhat, when deleted, directly or indirectly confers 
sensitivity :ell killing by particular compounds within a recipient 
celK 

I DNA segment that encodes a product that is toxic in a recipient 
cell; and 

a DNA segment that can be used to isolate or identify a desired 
molecule. 



9. The method of claim 8, wherein said Selectable marker comprises 
at least one marker selected from the group consisting of an antibiotic resistance 
gene, a tRNA gene, an auxotrophic marker, a toxic gene, a phenotypic marker, 
antisense oligonucleotidera-restrirtion end^il^Id^ 



an 



j-estriction endonuclease 
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cleavage site, an enzyme cleavage site, a protein binding site, and a sequence 
complementary to a PGR primer sequence. 



10, The method of claim 1 or claim 3, wherein said Vector Donor 
molecules comprise prokaryotic and/or eukaryotic vectors. 



10 



15 



1 1 The method of claim 1 0, wherein said eukaryotic vectors comprise 
vectors which propagate and/or replicate in yeast cells, plant cells, fish cpHsf 
eukaryotic cells, mammalian cells, and/or insect cells 

A 

1 2 . The method of claim ipfwher^^s aic prokarjmtic vectors comprise 
vectors which propagate and/or/feplicate in 
bacteria. 



13. The method t 
vectors which propagate anld/or 
Salmonella^ Bacillus, Stremomyces 



negative or gram positive 



f claim 1 2, whei:e^A^^ prokaryotic vectors comprise 
replicate/inybactyia of the genus Escherichia, 
?irm/(^ Pseudemonas. 
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1 4. The method of clmjnl 3, wherein said prokaryotic vector comprises 
a vector which propagates ami^r replicates in^". coli. 
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1 5 . Thp^thod of claim 1 0, wherein said Vector Donor molecules are 
selected fr^Hrf the group consisting of cloning vectors, sequencing vectors, 
expre^n vectors, fusion vectors, 2-hybrid vectors, reverse 2-hybrid vectors or 
OTvatives or variants thereof 
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16. The method of claim 10, wherein said eukaryotic vectors are 
selected from the group consisting of pFastBac, pFastBac HT, pFastBac DUAL, 
pSFV, pTet-Splice, pEUK-Cl, pPUR, pMAM, pMAMneo, pBIlOl, pBI121, 
pDR2, pCMVEBNA, YACneo, pSVK3, pSVL, pMSG, pCHllO, pKK232-8, 
p3'SS, pXTl, pSG5, pPbac^jjMbScTpMCTneor^ pOG44, pYES2, pAC360, 
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:)BlueBacHis, pyL1392^RliieRarIIL,^BC pM pcDNAl, ^ 
pREP4, pCEP4, and pEBVHis or derivatives or variants thereof. 



17. The method of claim 10 , wherein said prokaryotic vectors are 
selected from the group consisting of pcDNA II, pSL301, pSE280, pS^ 
pSE420, pTrcHis, pRSET, pGEMEX-1, pGEMEX-2, pET, pTrc9^ArpjaC223- 
3, pGEX, pEZZlS, pRIT2T, pMC1871, pKK233-2, pKK3SSp^;^ pProEx-HT 
or derivatives or variants thereof 



10 
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20 



25 



18. The method of clairnTSf^her^ said 2-hybrid and reverse 2- 
hybrid vectors are selectedfrt5m the^^^^ttp^onsisting of pPC86, pDBLeu, 
pDBTrp, pPC97, p2^>j:;JeA5^ pGADloX pACt, pACT2, pGADGL, 
pGADGH, pA^><pGAD42^GBT8, pGBT9 *pGAD-GAL4, pLexA, pBD- 
GAL4, p^fSiTpfflSi-L plac^Zi, pB42AD, pDG2o/, pJK202, pJG4-5, pNLexA, 
derivatives or variants thereof! / 




e nietbedof claim 21, wherein said Insert Donor is linear. 

The method of claim 22, wherein said Insert Donor comprises at 
lea^one recombination site at or near one or both termini of said linear molecule. 



30 





m 3, wherein said recombination 



inc gr^^gftteeted from the Hiocnprconsistm^ 





25^ A method tor prep aiillM a nud ek-aci d molecule c nm prisin futwo nr 
more recombination sites or portions thereof comprising 

(a) mixing a nucleic acid template with a polypeptide having 
polymerase activity and one or more primers compiisiTlg'^e or 
more recombination sites or portions^thergofTand 
incubating said rnixtiicetitiJer conditions sufficient to synthesize a 
nuol^Cacid molecule which is complementary to all or a portion 
of said template and which comprises one or more recombination 
sites or portioiis-tb©Feef^ 

27. The method of \ claim 26, further comprising incubating said 
synthesized molecule in the presence of one or more primers comprising one or 
more recombination sites or pokions thereof under conditions sufficient to 
synthesize a second nucleic acid mMgcule complementary to all or a portion to 
said first nucleic acid molecule, th^eby producing a double stranded nucleic acid 
molecule comprising two or more recbmbination sites or portions thereof 



28. The method W claim 27, wherein said recombination sites or 
portions thereof are located atVr near one or more termini of said synthesized 
double stranded nucleic acid mol\cule. 




29. The method of claim 2^, wherein said template is RNA or DNA. 

30. The metjiod of claim 29, wherein said RNA is an mRNA or a 
polyA RNA molecule/ 

3 1 . The method ©f claim 27, wherein said polypeptide is selected from 
the group consisting of a reverse transcriptase or DNA polymerase. 
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32. The method of claim 31, wherein said DNA polymerase is a 
thermostable DNA polymerase. 

33. TheVnethod of claim 32, wherein said thermostable DNA 
polymerase is selecteo^rom the group consisting of Thermus thermophilus (Tth) 
DNA polymerase, Thefanus aquaticus (Taq) DNA polymerase, Thermatoga 
neopolitana (Tne) DNWl polymerase, Thermatoga maritima (Tma) DNA 
polymerase, Thermococcus litoralis {Tli or VENT®) DNA polymerase, 
Pyrococcus furiosus (Pfu V DEEPVENT®) DNA polymerase, Pyrococcus 
woosii (Pwo) DNA polym^ase, Bacillus sterothermophilus (Bst) DNA 
polymerase, Sulfolobus acidocahdarius (Sac) DNA polymerase, Thermoplasma 
acidophilum (Tac) DNA polymerase, Thermus flavus (Tfl/Tub) DNA polymerase, 
Thermus ruber (Tru) DNA polymer\se, Thermus brockianus (DYNAZYME®) 
DNA polymerase, Methanobactermm thermoautotrophicum (Mth) DNA 
polymerase, and mutants, variants and derivatives thereof. 

34. The method of claim 27, further comprising amplifying said first 
and second nucleic acid molecules. ^ 

3 5 . The method of claim 3 4, wherein said amplification is accomplished 
by a method comprising 

(a) contacting said first nucleic acid molecule with a first primer which 
is complementary to a portion of said first nucleic acid molecule, 
and a second nucleic acid molecule with a second primer which is 
complementary to a portion of said second nucleic acid molecule 
with a polypeptide having polymerase activity; 

(b) incubating said mixture under conditions sufficient to form a third 
nucleic acid molecule complementary to all or a portion of said 
first nucleic acid molecule and a fourth nucleic acid molecule 
complementary to all or a portion of said second nucleic acid 
molecule; 
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(c) denaturing said first and third and said second and fourth nucleic 
acid molecules; and 

(d) repeating steps (a) through (c) one or more times, 

wherein said first primer and/or said second primer comprise one or more 
recombination sites or portions thereof 



"3^ 
(a) 



A method for amplifing a nucleic acid molecule comprising 
contacting a first nucleic acid molecule with a first primer which 
is complementary to a portion of said first nucleic acid molecule, 
and a second nucleic acid molecule with a second primeiijivhich is 
complementary to a portion of said second^audeicacid molecule 
with a polypeptide havij^g-pel^^iierase activity; 



(b) incubating said ] 



re under co 



first nucleijr acid molecule 
complementary to all or pq 
seconcy nucleic acid moleci 
denaturing said first and 
acid molecule; and 



iditions sufficient to form a third 



cleic acid rn0fecule complementary to all or a portion of said 



(c) 



(d) repeati 
wherein said first pri 
recombination sites or portions thereof 



a fourth nucleic acid molecule 
tibn of all or said portion of said 




37. A method for producing one or more cDNA molecules or a 
'population of cDNA molecules comprising 

(a) mixing an RNA template or population of RNA templates with a 
reverse transcriptase and one or more primers wherein said 
primers comprise one or more recombination sites or portions 

thereof; and - 

(b) incubating said mixture under conditions sufficient to make a first 
DNA molecul^xon^lementatyj^^ a portion of said template. 
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thereEyt biiiiiiig d first DNA molecule comp riSmg one or more 
recombination sites or portions thereof. 



10 



15 



20 



25 
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38. The method of claim 37, fiirther comprising incubating said first 
DNA molecule with one or more primers which comprise onegj^^ilore 
recombination sites or portions the reof under_ coriditiettS''Sufficient to make a 
molecule complementary to all or a portion of said first DNA 
molecule, thereby producing a double stranded DNA molecule which comprises 
one or more recombination sites or portions thereof 



39. The method of claim^ 
Dlecule is linear. 



/herein said double stranded DNA 



40. 



The method of claim 39, ][vb^rein said double stranded D| 
molecule comprises one or more recombtt^tion sites or portions thereof at or riear 
one or both termini c f said double stramed DNA molecule. 



com] 




41. A method for synthesizing o^ae or more nucL 

or more recombination sites, smd-qiethodjc^eifipnsing: 



molecules 



obtaining one or more linear nucleic acid molecules; and 
contacting said molecules with one or more adapters which 
comprise one or more recombination sites or portions thereof 
under conditions sufficient to add one or more of said adapters to 
one or more termini of saidjii 



lucleic acid molecule 



42 . The method of claim 4 1 , wherein said linear nucleic acid molecules 
are derived from genomic DNA. 




43 . The method of claim 4 1 , wherein saiHTiiTE 
are derived from cDNA. 



=H*cleiiiacidina 
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44. The method of claim 4 1 , wherein said linear nucleic acid molecules 
are produced by mechanical or enzymatic techniques. 

45 . The method of claim 4 1 , wherein said linear nucleic acid molecules 
a re produced by di^e stin^ one or more nucleic acid molecules with one or mo, 
restriction endonucleases. 

46. A method for adding one or more recombination sites or portions 
thereof to one or more nucleic acid molecules, said method comprising: 

(a) contacting one or more nucleic acid molecules with one or more 
integration sequences which comprise one or more recombination 




sites or portion^^ereof;/^nd^ 



(b) incubating smd mixture 



inder aonditions sufficient to incohBol^te 



said imegration sequencssylnto said nucleic acid molecules) 



selected from the 
elements, integrons 



laini46\ wherein said integration sequenc^s^e 



gr<|)up consisting of tranW»osons, integrating viruses, integrapng 
ind recombination sequences. 

48. The method-^ claim 47, whemiL.said-int^gration sequence is 
added to genomic DNA. 



49. A product produced by the process of any one of claims 1,3, 
37, 41, and 46. 



The method of claim 1 or cTaim--37--wh£i2is_said 
produced by chemical synthesis. 




51. The method of claim 47, wh erein sai d integration sequence is 
added to a vector. 





